ABSTRACT
INTRODUCTION
nlike other areas of accounting, there are no set standards for the IT curriculum in accounting education. The curriculum for financial accounting is organized around Generally Accepted Accounting Principles. To be successful in financial accounting, you need to know these rules and apply them to business transactions. The curriculum for tax accounting is organized around the tax code (individual tax code or corporate tax code). To be successful in tax accounting, you need to know the tax code and how to apply it to business transactions. Finally, the curriculum for auditing is organized around Generally Accepted Auditing Standards. To be successful in auditing, you need to know GAAP and GASS and apply them to the audit of financial statements. Many accounting bodies have issued a number of documents providing guidance on the appropriate IT topics for accounting curricula (AAA 1987; IFAC 1995; AICPA 1996; AICPA 2005) . Academic research has also addressed the issue of IT curricula through surveys of accounting faculty and practitioners (Heagy and Rakow 1991; Heagy and Gallun 1994; Borthick 1996; Groomer and Uday 1996; Theuri and Gunn 1998; Bain, Blankley and Smith 2002; Chang and Hwang 2003; McKee 2004: Cory and Pruske 2012) . While we can look to these accounting bodies and academic research for some guidance, no set standards have ever been developed. Consequently, accounting programs are free to choose which IT topics are covered in accounting courses. This begs the question as to whether accounting students have adequate IT knowledge and if their level of IT knowledge is different based on where students get their accounting education. Since accounting instructors can include or omit any IT topics from their courses, we suspect that there will be significant IT knowledge differences across universities. The implication of this is that we may be doing a disservice to accounting students and the profession by not facilitating the IT knowledge and skills necessary to be successful. If this is the case, then maybe we have come to a point in the development of accounting education where a set curriculum for IT topics is necessary.
This paper attempts to measure and analyze self-perceived IT knowledge levels of accounting students at three AACSB-accredited Midwestern university business schools (U1, U2, and U3 respectively) and attempts to measure any differences in perceived IT knowledge levels between these three institutions. The issue of accounting student IT knowledge is important because it impacts the curriculum of all accounting courses with the greatest impact on courses that are traditionally heavy users of IT, such as accounting information systems (AIS). It also affects the level of IT knowledge accounting graduates bring to practice. Accounting education must address the needs of the profession. Therefore, accounting programs should provide consistent coverage of IT topics. If this is not the case, then we may be failing students and the profession. We find accounting students have a low level of perceived IT knowledge and that there are significant differences in perceived IT knowledge between the three universities in this study.
LITERATURE REVIEW

IT Curriculum in Accounting Education Studies
Business organizations are facing a dramatic increase of global competition and innovation. To be successful, businesses must have the ability to make good business decisions based on the large amounts of information produced by their enterprises. In this environment, it is necessary for a successful business to integrate IT into its basic processes. The result is that IT and information systems have become pervasive in today's business environment. This is particularly true for an enterprise's accounting function. The business environment demands that accountants have a high level of computer and technical skills. The International Federation of Accountants has stated that competence in information technology is imperative for the professional accountant due to it pervasive use in the business world.
Organizations want to hire college graduates in accounting who have a high level of technical skill. To meet this growing need for IT knowledge, many colleges and universities have integrated IT into the accounting curriculum. Most commonly this has been done by adding an AIS course to the curriculum. There is a body of research that considers the topics that constitute a common body of knowledge for AIS courses (AAA 1987; Davis and Leitch 1988; Heagy and Rakow 1991; Amini 1993; Borthick 1996) . These studies have surveyed various accounting profession stakeholders in identifying these topics. The American Institute of Certified Public Accountants (AICPA) Core Competency Framework defines skill-based competencies for entry-level professionals. The effective use of technology is one core competency (Borkowski et. al.) . The Institute of Management Accountants 2002 Practice Analysis identified computer systems and operations as one of the work activities that are expected to consume more of an internal accountants time. In sum, this body of work has provided a good framework for what IT knowledge and skills should be included in the accounting curriculum. Academic research has also pursued appropriate IT curricula through surveys of accounting faculty and practitioners (Heagy and Rakow 1991; Heagy and Gallun 1994; Borthick 1996; Groomer and Uday 1996; Theuri and Gunn 1998; Bain, Blankley and Smith 2002; Chang and Hwang 2003; Greenstein and McKee 2004; Cory and Pruske 2012) . A number of academic research papers have found a particular emphasis on spreadsheets, database technology and accounting software packages (Heagy and Rakow 1991; Groomer and Uday 1996; Theuri and Gunn 1998; Bain, Blankley and Smith 2002) . Accounting practitioners are much more resolute about the need for technology in the accounting curriculum and rank spreadsheet skills the highest among applications appropriate for an AIS course (Bain, Blankley, and Smith 2002) .
IT Knowledge Studies
Jackson and Cherrington (2001) looked at the IT skill level of accounting students. The authors surveyed undergraduate students' skill level, preparation and importance of 17 different IT skills. Their research findings are very limited, as they had only 11 useable survey responses in their study. The general results were that students tend Greenstein and McKee (2004) showed that audit professionals in Norway, Germany, and the United States indicate that that they have "Very Low" or "Low" levels of IT knowledge. Further studies have shown even AIS and audit professors have a self-perceived low level of knowledge of some IT topics, including e-commerce, advanced technologies, and audit automation constructs. A large number of the participants in these studies believe they received less than adequate coverage of IT in their college or university careers.
One prior study looked at the perceived IT knowledge level of accounting students. Harrast et. al. (2010) report high knowledge on the technologies that students use every day such as email, internet, word processing, presentation, spreadsheet and image processing software, with students feeling the most knowledgeable on email.
There continues to be much to learn about the specifics of IT topics within the accounting curriculum. This study attempts to provide additional insight into the growing body of research in this area. Specifically, we test students' perceived levels of IT knowledge and compare those results between three universities.
RESEARCH QUESTIONS
In this study, we examine whether accounting students perceive themselves as being knowledgeable about relevant and current IT topics and if there are any significant differences in results between universities. Specifically, two hypotheses are tested.
H1:
The self-accessed perceived knowledge of relevant and current IT topics of accounting students at U1, U2, and U3 are low.
The first hypothesis assesses the perceived capability of accounting students to bring knowledge about relevant and current IT topics to the accounting profession after graduation.
Furthermore, we are interested in in examining the differences between the relative perceived IT knowledge levels of the three universities, and this leads us the following hypothesis: H2: Accounting students at the three universities have the same perceived knowledge level of relevant and current IT topics.
METHODS
In an attempt to develop a comprehensive list of critical accounting technology skills, Greenstein and McKee (2004) review literature from both academic and industry research. In their literature search, 36 critical technologies were identified and used to survey faculty and practitioners. We adopt the 36 critical technologies from Greenstein and McKee (2004) because of their current and comprehensive nature, and use this list in our survey of students (See Table 1 for a description of these technologies).
Students completed a survey asking them to self-access their knowledge of 36 technologies. IT Knowledge levels were recorded by students on a seven-point scale ranging from one, for no knowledge, to seven for expert knowledge. Students completed 324 usable surveys. Information was also gathered about student demographics, internships and technological proficiency overall. Students taking the survey were accounting majors enrolled in an AIS course at one of three medium-sized, Midwestern universities with AACSB accredited business schools (See Table 2 for the list of the technologies, and their means).
RESULTS
Demographics
We received 324 survey responses; 319 contained valid gender information identifying 51 percent of the participants as female and the remaining 49 percent as male. The mean age of participants was 23. The sampled students consisted of 67 percent seniors, 28 percent juniors, 2 percent sophomores, and 3 percent graduate students. Fifteen percent of the sample indicated that they had completed internships. The sampled students completed a mean of 2 AIS, and 2 MIS courses. On general technology knowledge, 1 percent rated themselves very high, 18 percent rated themselves high, 62 percent adequate, 18 percent low, and 1 percent very low. We found no significant difference in the demographic variables between the three universities.
Factor Analysis
Since many of the 36 individual technologies were interrelated and overlap conceptually, we conducted a factor analysis to determine the number and character of the underlying technology constructs. After Varimax rotation, the analysis revealed six factors with eigenvalues greater than one, which accounted for 64% of the variance. Five technologies did not load strongly on any one of the constructs: work papers, data search, groupware, time billing and application service providers. Interpretation of response items comprising the six factors suggested the following constructs: advance technologies, audit automation, office automation, database, complex systems, and software. We will use these constructs to test the second hypothesis. See Table 3 for a list of the items that make up these six constructs. 
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Test of H1 Perceived IT Knowledge Level
To examine the first hypothesis, a benchmark is needed against which to measure the reported knowledge levels for the set of IT skills. Similar to Greenstein-Porsch et. al. (2008) , we chose the midpoint of the response range as the benchmark. Using a seven-point Likert scale, the midpoint is 3.5. For accounting students from U1, 26 of the 36 (72%) IT skills are below the midpoint; for accounting students from U2, 26 of the 36 (72%) IT skills are below the midpoint; and for accounting students from U3 24 of the 36 (67%) IT skills are below the midpoint.
We used the six components found in factor analysis to determine if the accounting students were more or less knowledgeable on the six constructs. The following results are found for accounting students from U1:
Advance technologies-H1 reject, 92% below the midpoint. Audit automation-H1 reject, 100% below the midpoint. Office automation-H1 accept, 100% above the midpoint. Database-H1 reject, 67% below the midpoint. Complex systems-H1 reject, 100% below the midpoint. Software-H1 reject, 67% below the midpoint.
The following results were found for accounting students from U2:
Advance technologies-H2 reject, 100% below the midpoint. Audit automation-H2 reject, 100% below the midpoint. Office automation-H2 accept, 100% above the midpoint. Database-H2 reject, 67% below the midpoint. Complex systems-H2 reject, 100% below the midpoint. Software-H2 reject, 67% below the midpoint.
The following results were found for accounting students from U3:
Advance technologies-H3 reject, 85% below the midpoint. Audit automation-H3 reject, 100% below the midpoint. Office automation-H3 accept, 100% above the midpoint. Database-H3 reject, 100% below the midpoint. Complex systems-H3 reject, 50% below the midpoint. Software-H3 reject, 100% below the midpoint.
Based on the hypothesis test, the only construct for which the accounting students from all three universities have a knowledge level above the midpoint is office automation. This construct is made up of word processing, email, internet search and retrieval, image processing, and electronic presentations. It is not surprising accounting students have a high knowledge level for these technologies. Students have probably been using these technologies since junior high school. By the time these students enter the accounting major they are quite skilled at these technologies.
For all the other constructs, the mean knowledge level is below the midpoint. However, looking at the individual items that make up these constructs we identified five specific technologies with means greater than the midpoint. They are database search, spreadsheets, flowcharting, wireless technology, and electronic work papers.
There has been a call for accounting professionals to be able to query electronic databases (AICPA 1999). Research shows that database skills are highly regarded by accounting faculty and professionals (Bain, Blankley and Smith 2002) although research shows that CPA firms place less emphasis on database skills than corporations and government (Theuri and Gunn 1998) . In a review of syllabi, Baine et. al. (2002) found that the most frequent AIS projects were database related and that about 36 percent of AIS classes involve the use of database software or projects (Bain, Blankley and Smith 2002) . Chang and Hwang (2003) show that educators plan to teach databases second only to information security and internal control in AIS courses. Perhaps part of the low reported database knowledge is due not to insufficient instruction, but rather to the complexity of the technology (Harrast et. al. 2010 ). In our experience with teaching database technology, we have found that even databases designed for end-user development are highly complex and represent a major paradigm shift from other office suite applications (Harrast et. al. 2010 ). It is U1s experience that professional accounting firms and other businesses desire accounting graduates with spreadsheet skills. U1 has been advising students to take a standalone Microsoft Excel class as part the of the 150-hour rule. We have also noted that more of our accounting major classes are including spreadsheet projects as part of course requirements, including intermediate accounting, managerial accounting, and auditing.
Due to the Sarbanes-Oxley Act of 2002 flowcharting has become a more important topic in accounting as a means to document internal controls. Flowcharting is including in the AIS courses at all three universities included in this research study. With the growth of wireless access to corporate intranets and the Internet, this technology is beginning to be included in more accounting information system textbooks. Finally, electronic work papers are being used by more and more accounting firms to document their audit procedures. Auditing textbooks are beginning to include greater coverage of electronic work papers.
Test of H2 Perceived IT Knowledge Level Differences
In the previous section, we found that the perceived IT knowledge of accounting students at the three Midwest universities were on the low side of a seven-point Likert scale. In this section, the relative perceived IT knowledge differences between the three groups is examined. We used the six components found in factor analysis to determine if there are IT knowledge differences between the three schools. We performed a two-step process. First we ran a one-way ANOVA to compare the means of the three universities and identify any significant differences (see Table 4 ).
Based on the hypothesis test, there are significant IT knowledge differences between the students at the three universities for five of the six constructs. For advanced technologies, there were no significant differences in knowledge level between the universities. For the audit automation construct, U1 reports higher levels of knowledge for 80% of the items. For the office automation, complex systems and software constructs, U3 reports higher levels of knowledge for 100% of the items. Finally, for database, U2 reports higher levels of knowledge for 100% of the items.
Specifically the analysis of the results revealed the following:
• For the construct audit automation, all three universities have low levels of knowledge. However, U2 has a significantly lower level on three of the five items, and U3 has a significantly lower level on two of the five items that make up this construct compared to U1.
•
For the construct office automation, all three universities have high levels of knowledge. However, U1 has a significantly lower level on four of the five items and U2 has a significantly lower level on one of the five items that make up this construct compared to U3.
For the construct database, all three universities have low levels of knowledge. However, U3 has a significantly lower level on all three items that make up this construct compared to U1 and U2.
For the construct complex, all three universities have low levels of knowledge. However, U3 has a significantly lower level on one of the two items that make up this construct compared to U1.
For the construct software, all three universities have low levels of knowledge. However, U1 and U2 have a significantly lower level on all three items that make up this construct compared to U3. 
SUMMARY AND IMPLICATIONS
The primary purpose of this study was to determine if there were any significant differences between IT knowledge for accounting students from three different universities. We began by measuring the perceived level of 36 IT topics of accounting students. We find that the accounting students in this study have an overall low level of perceived IT knowledge. The results were consistent across all three schools. For accounting students from U1, 26 of the 36 (72%) IT skills are below the midpoint; for accounting students from U2, 26 of the 36 (72%) IT skills are below the midpoint; and for accounting students from U3, 24 of the 36 (67%) IT skills are below the midpoint. Based on the hypothesis test, the only construct for which the accounting students from all three universities have a knowledge level above the midpoint is office automation. For all the other constructs, the mean knowledge level is below the midpoint.
Based on the level of IT knowledge we measured, the results also indicate that there are significant differences in perceived IT knowledge between the three universities in this study for five of the six constructs studied. This indicates that an accounting students' perceived level of accounting knowledge is a factor of where he or she attends college. Since there is no set standard curriculum for IT knowledge in accounting education, and faculty can teach whatever IT they want, we expected to see significant differences and we did.
The implications of this are that we may be doing a disservice to accounting students and the profession. We may not be facilitating the IT knowledge and skills necessary to be successful. If this is the case, then maybe we have come to a point in the development of accounting education were we need to define a set curriculum for technology. This process of assessment is very important in determining if we are meeting the requirements of our stakeholders. Are our students developing the IT skills that are necessary or even demanded by the current business environment?
LIMITATIONS
As is common with all types of research, this study has a number of possible limitations that may limit the validity of the results. An understanding of these limitations will help the reader to make correct interpretations of the results of this study. The 36 technologies examined in this research were subjectively selected by Greenstein and McKee (2004) . Some equally significant technologies may have been inadvertently overlooked in the literature and, thus, are not included in this research nor considered in the discussion. The respondents in this study selfreported views about their IT knowledge. They may, however, hold incorrect views about their knowledge of these technologies and their actual knowledge may be higher or lower than what was reported. Another limitation, as previously acknowledged, is that many of the technologies overlap conceptually. We attempted to overcome this limitation by conducting factor analysis and identifying constructs by examining aggregated items by construct.
FUTURE RESEARCH
Future research needs to be conducted to determine what IT topics and skills should be part of the accounting curriculum and in what mix. We should look to all the stakeholders in this assessment, including, students, faculty, accounting organizations, and businesses. We need to determine what IT knowledge will allow our students to be successful in their education and their professional life after graduation.
